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1 Summary of experimental conditions at each temperature
Table S1: Detailed summary of experimental conditions at T = 294.0 K and P = 100 Torr
in N2 buffer gas.
[O2]a [Cl2]b [CH3OH]b [CH3CHO]b [Cl]0c [CH3OH]/[CH3CHO] [HO2]0/[CH3C(O)O2]0
1.59





3.00 1.04 2.89 1.99
4.00 1.04 3.87 2.66
5.03 1.04 4.85 3.34
6.00 1.03 5.80 3.99
a Units: 1018 molecules cm−3
b Units: 1015 molecules cm−3
c Units: 1013 molecules cm−3
Table S2: Detailed summary of experimental conditions at T = 292.7 K and P = 100 Torr
in N2 buffer gas.





5.94 1.00 5.92 4.07
6.97 1.00 6.95 4.78
7.03 1.41 5.00 3.44
6.97 1.76 3.96 2.72
7.00 1.16 6.01 4.13
6.98 2.29 3.04 2.09
8.82 1.76 5.02 3.45
8.80 2.18 4.03 2.77
8.76 1.47 5.97 4.10
a Units: 1018 molecules cm−3
b Units: 1015 molecules cm−3
c Units: 1013 molecules cm−3
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Table S3: Detailed summary of experimental conditions at T = 280.1 K and P = 100 Torr
in N2 buffer gas.





4.96 1.03 4.82 3.32
5.99 1.04 5.78 3.97
7.05 1.04 6.80 4.68
7.03 1.16 6.04 4.15
7.05 1.40 5.03 3.45
7.04 1.76 4.00 2.75
8.80 1.47 6.00 4.12
8.78 1.76 4.98 3.42
8.76 2.16 4.06 2.79
a Units: 1018 molecules cm−3
b Units: 1015 molecules cm−3
c Units: 1013 molecules cm−3
Table S4: Detailed summary of experimental conditions at T = 270.6 K and P = 100 Torr
in N2 buffer gas.





4.97 1.00 4.97 3.42
6.04 1.00 6.04 4.16
7.03 1.01 7.00 4.81
7.04 1.16 6.07 4.17
7.04 1.41 5.00 3.44
7.03 1.75 4.01 2.76
8.81 1.46 6.05 4.16
8.79 1.75 5.02 3.45
8.75 2.15 4.06 2.79
a Units: 1018 molecules cm−3
b Units: 1015 molecules cm−3
c Units: 1013 molecules cm−3
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Table S5: Detailed summary of experimental conditions at T = 259.3 K and P = 100 Torr
in N2 buffer gas.





4.03 1.01 4.00 2.75
5.03 1.00 5.03 3.46
5.98 1.01 5.94 4.08
7.00 1.00 7.00 4.79
7.05 1.17 6.03 4.14
6.99 1.41 4.96 3.41
6.99 1.76 3.98 2.73
7.01 2.41 2.91 2.00
8.79 1.46 6.03 4.14
8.77 1.76 4.99 3.43
8.80 2.18 4.04 2.78
8.79 2.91 3.02 2.08
3.03 8.79 1.46 10.5 6.03 4.15
a Units: 1018 molecules cm−3
b Units: 1015 molecules cm−3
c Units: 1013 molecules cm−3
Table S6: Detailed summary of experimental conditions at T = 250.4 K and P = 100 Torr
in N2 buffer gas.






4.08 1.03 3.96 2.72
5.05 1.03 4.89 3.36





4.08 1.03 3.96 2.72
5.05 1.03 4.89 3.36
6.07 1.03 5.89 4.05
7.09 1.03 6.87 4.73
7.10 1.17 6.06 4.16
7.10 1.40 5.06 3.48
7.10 1.75 4.05 2.78
7.10 2.32 3.05 2.10
8.76 1.47 5.96 4.10
8.74 1.75 4.99 3.43
8.75 2.17 4.03 2.77
a Units: 1018 molecules cm−3
b Units: 1015 molecules cm−3
c Units: 1013 molecules cm−3
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Table S7: Detailed summary of experimental conditions at T = 240.1 K and P = 100 Torr
in N2 buffer gas.
[O2]a [Cl2]b [CH3OH]b [CH3CHO]b [Cl]0c [CH3OH]/[CH3CHO] [HO2]0/[CH3C(O)O2]0
1.94
2.30 8.78 1.46 5.68 6.02 4.14





3.95 1.01 3.93 2.70
5.01 1.01 4.98 3.43
5.24 1.75 2.99 2.06
6.00 1.00 6.00 4.13
7.00 1.00 6.97 4.79
6.99 1.17 5.96 4.10
6.94 1.41 4.93 3.39
6.99 1.75 3.99 2.75
8.77 1.46 6.02 4.14
8.74 1.74 5.04 3.46
8.68 2.15 4.04 2.77
a Units: 1018 molecules cm−3
b Units: 1015 molecules cm−3
c Units: 1013 molecules cm−3
Table S8: Detailed summary of experimental conditions at T = 228.9 K and P = 100 Torr
in N2 buffer gas.
[O2]a [Cl2]b [CH3OH]b [CH3CHO]b [Cl]0c [CH3OH]/[CH3CHO] [HO2]0/[CH3C(O)O2]0
2.04
2.36 8.76 1.44 5.57 6.07 4.17





4.0 4 1.0 2 3.96 2.73
5.06 1.02 4.96 3.41
6.02 1.0 2 5.90 4.06
7.01 1.02 6.87 4.72
7.0 1 1.16 6.04 4.15
7.0 2 1.41 4.98 3.42
7.02 1.76 3.98 2.74
7.02 2.32 3.03 2.08
8.77 1.45 6.03 4.15
8.82 1.76 5.01 3.44
8.83 2.18 4.05 2.79
a Units: 1018 molecules cm−3
b Units: 1015 molecules cm−3
c Units: 1013 molecules cm−3
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2 UV absorption kinetics traces
Figure S1: Time-dependent UV absorption signals from Figure 8 plotted with relative
contributions from the main absorbers.
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Figure S2: Arrhenius plots for the rate constants of the (a) CH3C(O)O2 self-reaction (R8)
and the (b) CH3O2 + CH3C(O)O2 reaction (R13). Estimated values of k8 and k13 determined
in this work (blue circles) are plotted with 20% uncertainty. Recommended values from
the JPL and IUPAC data evaluations are also shown with 95% uncertainty bounds (green
and orange shaded areas, respectively)1,29.
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4 Fitted values of k1 at each temperature
Figure S3: Fitted values of k1 plotted as a function of [HO2]0/[CH3C(O)O2]0, shown for
all temperatures. Values determined from the NIR and MIR fits (squares) agree with those
determined from the NIR and UV fits (triangles).
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